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Having described the invention, we claim: 

1. \A steering system for a vehicle having opposite 
first and \econd steerable wheels, said steering system 
comprising: 

a Aousing having first and second end portions 
and an intermediate portion; 

a steering member having a longitudinal axis, 
said steering merger being supported in a chamber in said 
housing for axial Movement relative to said housing; 

a piston nJbvable with said steering member, 
said piston having fiVst and second opposite end faces; 

a first spring member engaging said first end 
face of said piston and \>iasing said piston and thereby 



fi 



it axial direction toward a 



said steering member in 
straight ahead position; 

a second spring m^>er engaging said second end 
face of said piston and biasing said piston and thereby 
said steering member in a secdtad axial direction opposite 
said first axial direction toward a straight ahead 
positions- 
first steering linkage \connected with said 
piston for transmitting movement \f said piston to said 
first steerable wheel; and 



second steering linkage connected with said 
piston for transmitting movement of said piston to said 
second steeraMe wheel. 



2. A sysuem as set forth in claim 1 further 
comprising an electric motor located outside said chamber 
and a drive belt dinivingly connected between said 
electric motor and said steering member for driving said 
steering member axialJ^/ upon actuation of said electric 
motor . 

3. A system as s^*^fcrth in claim 2 wherein said 
steering member has a screw \hread portion adjacent said 
electric motor, and f urther\comprising a ball nut 
associated with said screw traread portion of said 
steering member and fixed axiauly in said housing, said 
drive belt being drivingly connected between said 
electric motor and said ball nutyto effect rotation of 
said ball nut and thereby axial mdvement of said steering 
member upon actuation of said electVic motor. 

4 . A system as set forth in cJ^aim 3 wherein said 
steering member is free of rack teeth. 
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5. steering system as set forth in claim 2 
further comprising motor control circuitry selectively 
operative to Vause the generation of back EMF in said 
motor in order Vo resist movement of said steering member 
toward the straight ahead position. 

6. A system set forth in claim 1 wherein said 
housing t has a takeof f\opening located in said 
intermediate portion ofV^aiTa^housing and a belt opening, 
said system comprising ^\r^:eoff assembly portion 
projecting from said takeo&f\ opening between said piston 
and said first and second steering linkages, said housing 
further comprising a belt opening spaced axially from 
said takeoff opening, said system comprising a drive belt 
extending through said belt openJVig into said housing to 
transmit drive force to move said \teering member 
axially. 



7. A system as set forth in cladm 6 wherein said 
steering member has a screw thread portion radially 
inward of said belt opening for receiving, force to drive 
said steering member axially, said steering member being 
free of rack teeth. 



m 



31 



8. \A system as set forth in claim 1 comprising a 
locking meirtber for locking said steering member in the 
straight ahe\d position after movement of said steering 
member to the ^straight ahead position by said first 
spring member and said second spring member. 

9. A steeriVg system for a vehicle having opposite 
first and second ste^rable rear wheels, said steering 
system comprising: 

a housing ha^_ng first and second end portions 
and an intermediate port3ySn, J$aid housing defining a 
chamber; 

a steering member\ having a longitudinal axis, 
said steering member being supported in said chamber of 
said housing for axial movemenf relative to said housing, 
said steering member having a sVrew thread portion; 

a ball nut associated Vith said screw thread 
portion of said steering member a\d fixed axially in said 
chamber of said housing; 

an electric motor located V utside said chamber 
of said housing; 

a drive belt connected between said electric 
motor and said ball nut for rotating sa\Ld ball nut to 
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driv^said steering member axially upon actuation of said 
electric motor; 

a takeoff assembly fixed for movement with said 
steering member, said takeoff assembly having a portion 
projecting radially from said intermediate portion of 
said housing; 

first\ steering linkage connected with said 
projecting portiqn of said takeoff assembly for 
transmitting movement of said takeoff assembly to said 
first steerable rearjf whefel; 

second ste^yJfg linkage connected with said 
projecting portion of aa\d takeoff assembly for 
transmitting movement oA said takeoff assembly to said 
second steerable rear whqel; and 

a spring mechaniW acting between said takeoff 
assembly and said housing, said spring mechanism biasing 
said takeoff assembly and thereby said steering member a 
straight ahead position. 



10. A steering system as set forth in claim 9 
wherein said spring mechanism comprises a single spring 
acting to bias said steering member in a first axial 
direction toward a straight ahead position when said 
steering member is moved from the straight ahead position 
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in a \econd axial direction opposite the first axial 
direction, and in the second axial direction toward the 
straight Nahead position when said steering member is 
moved from\he straight ahead position in the first axial 
direction . 



11. A stefering system as set forth in claim 10 
wherein said housdng has stops that capture said spring 
between said housi\g stops, said steering member has 
stops that capture ^fld^pring between said steering 
member stops, and salt^fteering member stops are movable 
relative to said housir^g \tops to compress said spring 
upon movement of said steering member from the straight 
ahead position. 

12. A steering system \s set forth in claim 10 
further comprising an electriA motor for driving said 
steering member axially relative to said housing, said 
piston being located axially between said electric motor 
and said single spring. 

13. A steering system as set f^rth in claim 10 
further comprising first means spaced W> art from said 
piston and acting between said single spring and said 
steering member for transmitting biasingX force of said 
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sing]^ spring to said steering member, and second means 
spaced apart from said piston and acting between said 
single sparing and said housing for transmitting biasing 
force of s\id single spring to said housing. 
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14. A steering system as set forth in claim 9 
wherein said spring mechanism comprises a first spring 
member acting between said takeoff assembly and said 
housing, said firs\ spring member biasing said takeoff 
assembly and therebA said steering member in a first 
axial direction towar\ a straight ahead position, and a 
second spring member aAin^\between said takeoff assembly 
and said housing, said se^Wid spring member biasing said 
takeoff assembly and thereby said steering member in a 
second axial direction opposite the first axial direction 
toward the straight ahead position. 



15. A steering system as ^set forth in claim 14 
wherein said takeoff assembly comprises a piston member 
movable with said steering member A said piston member 
having first and second opposite enM faces, said first 
spring member engaging said first end face of said piston 
member and biasing said piston member and thereby said 
steering member in said first axial direction and said 
second spring member engaging said secondVend face of 
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said piston member and biasing said piston member and 
thereby\said steering member in said second axial 
directionV 



C3 

a 
si 
in 
m 
m 

s 

£3 

fi 
M 
W 
€3 

w 



16. AXsteering system as set forth in claim 15 
wherein said jpiston member is formed as one piece with 
said steering member. 

17. A steering system as set forth in claim 9 
wherein said steer^pg member is free of rack teeth, 

18. A steering ^ys^m as set forth in claim 9 
wherein said housing \J|^fan axle, said first and second 
end portions of said hoii^_ng supporting the first and 
second rear wheels of the\vehicle, said intermediate 
portion of said axle defining said chamber in said axle, 

19. A steering system as set forth in claim 9 
further comprising motor control circuitry operative to 
cause the generation of back EMF in said motor in order 
to resist movement of said steer%ig member toward the 
straight ahead position. 



20. A system as set forth in claim 9 comprising a 
locking member for locking said steerVg member in the 
straight ahead position after movement \f said steering 
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member\to the straight ahead position by said first 
spring m\mber and said second spring member. 

21. /^steering system for a vehicle having first 
and second s^gerable rear wheels, said steering system 
comprising : 

an axl& having first and second end portions 
that support the f\rst and second rear wheels of the 
vehicle, said axle h\ving an intermediate portion 
defining a chamber inlaid axle; 

an elongate IXe^prdJig member having a 
longitudinal central axisX^aid steering member being 
supported in said chamber a^i said axle for axial movement 
relative to said axle, said ^steering member having a 
screw thread portion and being^ fixed from rotation in 
said axle; 

a ball nut associated Vith said screw thread 
portion of said steering member amd fixed axially in said 
chamber in said axle; 

an electric motor located V utside said chamber 
of said axle; 

a drive belt connected betweW said electric 
motor and said ball nut for rotating saVd ball nut to 
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drivA said steering member axially upon actuation of said 
electric motor; 

\ a takeoff assembly fixed to said steering 
member andViaving a portion projecting from an opening in 
said intermediate portion of said axle; 

f irs\ steering linkage connected with said 
projecting portion of said takeoff assembly for 
transmitting moverroent of said takeoff assembly to said 
first steerable rean wheel; and 

second steeV/ng ^linkage connected with said 
projecting portion of fel^ak takeoff assembly for 
transmitting movement of\said takeoff assembly to said 
second steerable rear wheeLL. 

22. A steering system Vs set forth in claim 21 
further comprising a spring mechanism acting between said 
takeoff assembly and said axleA said spring mechanism 
biasing said takeoff assembly anS thereby said steering 
member toward a straight ahead portion. 

23. A steering system as set rorth in claim 22 
wherein said spring mechanism comprises a single spring 
acting to bias said steering member in\a first axial 
direction toward a straight ahead position when said 
steering member is moved from the straign|f: ahead position 
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in aVecond axial direction opposite the first axial 
directum, and to bias said steering member in the second 
axial dif^ction toward the straight ahead position when 
said steerVig member is moved from the straight ahead 
position in Mie first axial direction. 

24. A steVring system as set forth in claim 23 
wherein said housYng has stops that capture said spring 
between said housiiro stops, said steering member has 
stops that capture sadd spring between said steering 
member stops, and saicAst^^ring member stops are movable 
relative to said hous intuit ops to compress said spring 
upon movement of said steering member from the straight 
ahead position. \ 

25. A steering system aa set forth in claim 22 
further comprising an electric Viotor for driving said 
steering member axially relativeVo said housing, said 
takeoff assembly comprising a pist\n located axially 
between said electric motor and saidVsingle spring. 



26. A steering system as set for\h in claim 25 
further comprising first means spaced apart from said 
piston and acting between said single spring and said 
steering member for transmitting biasing force of said 
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singl^L spring to said steering member, and second means 
spaced atopart from said piston and acting between said 
single sp\ing and said housing for transmitting biasing 
force of sa\d single spring to said housing. 

27. A steering system as set forth in claim 22 
wherein said spring mechanism comprises a first spring 
member acting between said takeoff assembly and said 
axle, said first sparing member biasing said takeoff 
assembly and thereby \said steering member in a first 
axial direction towarflVajtraight ahead position, and a 
second spring member acmtg between said takeoff assembly 
and said housing, said se\o>pd spring member biasing said 
takeoff assembly and thereby said steering member in a 
second axial direction opposite the first axial direction 
toward the straight ahead position. 

28. A system as set f orth Yn claim 27 wherein said 
takeoff assembly includes a pistoX member fixed for 
movement with said steering member \and supported in said 
axle for sliding movement relative ta said axle, said 
piston member having axially opposed fUrst and second end 
surfaces, said first spring member acting between said 
first end surface of said takeoff assembA/ and said axle, 



said second spring member acting between said second end 
surface Vf: said takeoff assembly and said axle. 

29. A ^teering system as set forth in claim 21 
further comprising motor control circuitry operative to 
cause the generation of back EMF in said motor upon the 
occurrence of a nota-driving condition of said steering 
system in order to resist movement of said steering 
member toward the stra/ght^ahead position. 

30. A system as se\ Vforth in claim 21 wherein said 
axle has a belt opening spkced from said opening in said 
intermediate portion of saidVaxle, said drive belt 
extending through said belt opening into said axle to 
transmit drive force to move sa^ steering member 
axially . 



